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(57) ABSTRACT 

A recording apparatus for effecting recording by a recording 
head on a recording material Which is fed by a plurality of 
pairs of feeding rollers, the recording apparatus, includes a 
?rst feeding roller for feeding the recording material With a 
?rst feeding force; a second feeding roller for feeding the 
recording material With a second feeding force Which is 
smaller than the ?rst feeding force; control means for 
stopping the ?rst feeding roller With a sheet material nipped 
to cause rubbing betWeen the second feeding roller and the 
sheet material to effect cleaning to a peripheral surface of the 
second feeding roller. 
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RECORDING APPARATUS 

FIELD OF THE INVENTION AND RELATED 
ART 

[0001] The present invention relates to a recording appa 
ratus Which employs one or more recording heads to form an 
image on recording medium While the recording medium is 
conveyed by recording medium conveyance rollers. More 
speci?cally, it relates to a cleaning means for cleaning the 
abovementioned recording medium conveyance rollers of a 
recording apparatus. 

[0002] Recording apparatuses having the function of a 
printer, a copying apparatus, a facsimileing machine, and/or 
the like, recording apparatuses used as the outputting device 
for a multi-functional electronic device or Workstation, 
Which comprises a computer and/or Wordprocessor, etc., are 
structured to form an image on recording media, such as a 
piece of paper or plastic sheet, according to image formation 
data. In recent years, digital cameras have come to be Widely 
used. With the Widespread usage of digital cameras, record 
ing apparatuses have come to be Widely used as a means for 
printing photographs. When recording a photographic 
image, the image is usually recorded in the border-less 
fashion. Thus, various printers capable of recording in the 
border-less fashion on recording papers different in siZe, for 
eXample, L siZe, postcard siZe, A siZe, etc., are in use. 

[0003] As the recording method used by a recording 
apparatus, there are various methods, for eXample, the ink jet 
recording method, the thermal transfer recording method, 
the laser beam illumination recording method, the Wire-dot 
recording method, etc. Among various recording appara 
tuses employing one of these recording methods, a recording 
apparatus employing the ink jet recording method, Which is 
advantageous over the others in terms of printing lo speed, 
running cost, etc., is relatively more Widely in use. Further, 
there are various recording apparatuses employing the ink 
jet recording method, and they varies in price depending on 
various factors, for eXample, resolution, number of inks used 
for printing, printing speed, etc. In recent years, ink jet 
printers Which are enabled to print on both sides of a printing 
paper have been gradually spreading, making it possible for 
even a nonprofessional person to automatically print ordi 
nary documents, Web documents, etc., on both sides of a 
recording medium. 

[0004] HoWever, the above described recording appara 
tuses, in particular, ink jet recording apparatuses, Which 
record images on a recording medium by ejecting minuscule 
ink droplets from ink ejection ori?ces, have the folloWing 
technical problems to be solved. That is, not all the ejected 
ink droplets reach the recording medium surface; some of 
the ink droplets go astray, turning into ink mist, Which ?oats 
Within a recording apparatus, never reaching the recording 
medium surface. In particular, When an image is recorded in 
the border-less fashion, some ink droplets ?y into the space 
outWard of the edges of the recording medium, being 
therefore likely to turn into the ink mist, because of the 
distance betWeen the edge of the recording medium to a 
Waste ink absorbing member located on the bottom side of 
the platen. Moreover, as the ink droplets hit the recording 
medium surface, some of the ink droplets partially splash. 
Thus, the resultant splashes sometimes turn into ink mist, 
Which ?oats in the recording apparatus. 
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[0005] With the elapse of time, the ink mist ?oating in the 
recording apparatus eventually adheres to some portions of 
the interior of the recording apparatus. If one of these 
portions happens to be the peripheral surface of a recording 
medium conveyance roller, Which comes into contact With 
recording medium, the ink (ink mist) having adhered thereto 
is transferred onto a recording medium, resulting in the 
formation of loW quality images. In particular, When printing 
is made on a recording paper of a larger siZe (A4 siZe or the 
like) after printing is made on a substantial number of 
recording paper of a smaller siZe (L siZe, or the like), the ink 
mist having adhered to the areas of the peripheral surface of 
the conveyance roller(s), Which did come into contact With 
the recording medium While printing on the smaller record 
ing medium, is sometimes transferred onto the recording 
medium of a larger siZe, contaminating the recording 
medium. This type of contamination of recording medium is 
considerably more inconvenient When printing on both sides 
of a recording paper. Therefore, the solution to this problem 
has been eagerly sought. There is another problem common 
to various recording apparatuses different in terms of record 
ing method. This problem is that paper dust sometimes 
adheres to recording medium conveyance roller(s). Thus, as 
the cumulative hours of the usage of a recording apparatus 
increases, the amount of the paper dust on the peripheral 
surface of the conveyance roller(s) becomes substantial, 
reducing the conveyance roller(s) in conveyance perfor 
mance, Which sometimes results in the formation of images 
of inferior quality. 

SUMMARY OF THE INVENTION 

[0006] The primary object of the present invention is to 
provide a recording apparatus in Which the ink, paper dust, 
etc., on its recording medium conveyance roller(s) are 
removed to minimiZe the amount of the contamination of a 
recording medium attributable to the transfer of the above 
mentioned foreign substances onto the recording medium. 

[0007] According to an aspect of the present invention, 
there is provided a recording apparatus for effecting record 
ing by a recording head on a recording material Which is fed 
by a plurality of pairs of feeding rollers, said recording 
apparatus comprising a ?rst feeding roller for feeding the 
recording material With a ?rst feeding force; a second 
feeding roller for feeding the recording material With a 
second feeding force Which is smaller than the ?rst feeding 
force; control means for stopping said ?rst feeding roller 
With a sheet material nipped to cause rubbing betWeen said 
second feeding roller and the sheet material to effect clean 
ing to a peripheral surface of said second feeding roller. 

[0008] These and other objects, features, and advantages 
of the present invention Will become more apparent upon 
consideration of the folloWing description of the preferred 
embodiments of the present invention, taken in conjunction 
With the accompanying draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0009] FIG. 1 is a sectional vieW of the recording appa 
ratus in the preferred embodiment of the present invention, 
shoWing the general structure thereof. 

[0010] FIG. 2 is a sectional vieW of the same recording 
apparatus as the one shoWn in FIG. 1, in Which a recording 
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medium is being conveyed through the U-turn portion of the 
recording medium conveyance passage. 

[0011] FIG. 3 is a sectional vieW of the same recording 
apparatus as the one shoWn in FIG. 1, Which has been set for 
guiding a recording medium into the tWo-sided printing 
path. 

[0012] FIG. 4 is a sectional vieW of the same recording 
apparatus as the one shoWn in FIG. 1, in Which the leading 
edge portion of a recording medium has just been guided 
into the tWo-sided printing path in order to record an image 
on the back side of the recording medium. 

[0013] FIG. 5 is a sectional vieW of the same recording 
apparatus as the one shoWn in FIG. 1, in Which a recording 
medium is being conveyed through the U-turn portion of the 
tWo-sided printing path in order to record an image on the 
back side of the recording medium. 

[0014] FIG. 6 is a ?oWchart of an eXample of the opera 
tional sequence for cleaning the recording medium convey 
ance roller(s) of the recording apparatus shoWn in FIG. 1. 

[0015] FIG. 7 is a sectional vieW of the same recording 
apparatus as the one shoWn in FIG. 1, in Which one of the 
sheet conveyance rollers of the tWo-sided printing path is 
being cleaned. 

[0016] FIG. 8 is a sectional vieW of the same recording 
apparatus as the one shoWn in FIG. 1, in Which the second 
ary sheet conveyance rollers, Which are betWeen the primary 
sheet conveyance roller and the sheet separating portion, are 
being cleaned. 

[0017] FIG. 9 is a sectional vieW of the same recording 
apparatus as the one shoWn in FIG. 1, in Which the sheet 
conveyance roller located on the doWnstream side of the 
recording portion is being cleaned. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0018] Hereinafter, one of the preferred embodiments of 
the present invention Will be described in more detail With 
reference to the appended draWings. Throughout the folloW 
ing description of the preferred embodiment, if a component 
in a draWing is identical in referential symbol to a compo 
nent in another draWing, the tWo components are virtually 
identical in function. FIG. 1 is a sectional vieW of the 
recording apparatus in an eXample of the preferred embodi 
ment of the present invention. The recording apparatus in 
this embodiment is provided With tWo type of sheet con 
veying mechanisms, that is, an ASP (automatic Sheet 
Feeder) located on top of the main assembly, and an ASP 
Which is located in the bottom portion of the main assembly 
and feeds recording sheets through the U-turn portion of the 
tWo-sided printing path, and a mechanism for automatically 
sWitching the recording medium path betWeen the single 
sided printing path and tWo-sided printing path. In FIG. 1, 
a referential symbol 1 designates a sheet tray portion of the 
top ASP, and a referential symbol 2 designates the pressure 
plate of the top ASE for keeping the recording mediums 
pressed on the feed roller of the ASF. In the sheet tray 
portion 1, recording mediums in the form of a sheet, for 
eXample, sheets of recording paper, sheets of plastic ?lm, or 
the like (Which hereinafter may be referred to simply as 
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recording sheet), are placed to be automatically fed. The 
pressure plate 2 of the ASF is pivotable about the pivotal 
aXis 2a. 

[0019] Designated by a referential symbol 3 is the feed 
roller of the top ASE, Which is for conveying the recording 
sheets placed on the pressure plate 2, and designated by a 
referential symbol 4 is the separation roller of the ASF, 
Which is for separating one by one the recording sheets. The 
nip betWeen the feed roller 3 and separation roller 4 of the 
ASF constitutes the sheet separating portion of the ASF, 
Which is for separating one by one the recording sheets. 
Designated by a referential symbol 5 is a ?rst sheet guide for 
guiding the recording sheet as the recording sheet is sent 
thereto one by one. Designated by a referential symbol 6 is 
a ?rst sheet ?apper, Which is pivotable about the pivotal aXis 
6a , upWard or doWnWard to open or close the eXit of the 
U-turn portion of the recording medium conveyance pas 
sage, Which Will be described later. Designated by a refer 
ential symbol 7 is a second sheet guide. Designated by a 
referential symbol 8 is a second sheet ?apper pivotable 
about the pivotal aXis 8a , upWard or doWnWard to open or 
close the entrance of the U-turn portion of the tWo-sided 
printing path. Designated by a referential symbol 9 is a ?rst 
sheet sensor. 

[0020] Designated by a referential symbol 10 is a primary 
sheet conveyance roller, Which is disposed on the upstream 
side of the recording portion, and designated by a referential 
symbol 11 is a pinch roller holder, Which rotatably holds a 
pinch roller 12 for keeping a recording sheet pressed upon 
the primary sheet conveyance roller 10. The pinch roller 
holder 11 is also given the function of guiding a recording 
sheet to the nip betWeen the primary sheet conveyance roller 
and pinch roller 12. The pinch roller 12 is kept pressed upon 
the primary sheet conveyance roller 10 by unshoWn springs. 
Designated by a referential symbol 11a is the pivotal aXle, 
about Which the pinch roller holder 11 pivots, and With 
Which the pinch roller holder 11 is attached to the chassis of 
the main assembly of the recording apparatus. The pivotal 
aXle 11a doubles as the rotational aXis of the ?rst sheet 
sensor 9. Designated by a referential symbol 13 is a pressure 
removing means for causing the pinch roller holder 11 to 
pivot in the counterclockWise direction about the pivotal 
aXis 11a to eliminate the pressure applied to the primary 
sheet conveyance roller 10 by the pinch roller 12. The 
pressure removing means in this embodiment is in the form 
of a cam, Which is rotatable about the rotational aXle 13a 
With Which it is attached to the chassis of the main assembly 
of the recording apparatus. 

[0021] Designated by a referential symbol 14 is a platen 
for guiding a recording sheet through the recording portion. 
Designated by a referential symbol 15 is a sheet discharge 
roller disposed on the doWnstream side of the recording 
portion to convey a recording sheet out of the main assembly 
of the recording apparatus. Designated by a referential 
symbol 17 is a roWel-like Wheel for keeping a recording 
sheet pressed on the sheet discharge roller 15. Designated by 
referential symbols 19 and 22 are top and bottom sheet 
guides, respectively, of the tWo-sided printing path for 
recording on the back side of a recording sheet. Designated 
by a referential symbol 20 is a tWo-sided printing path roller 
for pulling a recording sheet, the front surface of Which has 
been printed, into the tWo-sided printing path in order to 
print an image on the back side of the recording sheet, and 
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designated by a referential symbol 21 is a tWo-sided printing 
path pinch roller for keeping a recording sheet on the 
tWo-sided printing path roller 20. The pinch roller 21 is 
rotatably attached to the sheet guide 22 With a spring-loaded 
shaft. 

[0022] Designated by a referential symbol 23 is the feed 
roller of the bottom ASF Which feeds a recording sheet 
through the U-turn portion of the tWo-sided printing path, 
and designated by a referential symbol 30 is the separation 
roller of the U-turn portion of the tWo-sided printing path, 
Which is pressed upon the U-turn feed roller 23. The U-turn 
feed roller 23 and U-turn separation roller 30 constitute a 
roller pair Which feeds recording sheets into the main 
assembly of the recording apparatus, While separating them 
one by one, from a cassette 31 Which stores multiple 
recording sheets. The U-turn feed roller 23 is shaped so that 
its cross section has an arcuate portion, and tWo contiguous 
D-cut portions 23b and 23c for alloWing a recording sheet to 
be conveyed through the tWo-sided printing path in order to 
print an image on the back side of the recording sheet. The 
nip Which the U-turn feed roller 23 and U-turn separation 
roller 30 form betWeen them constitutes the U-turn sheet 
separating portion for separating recording sheets. 

[0023] Designated by a referential symbol 24 is a third 
sheet ?apper for sWitching betWeen the U-turn sheet feeding 
path and tWo-sided printing sheet path. The third sheet 
?apper 24 is pivotally supported so that it can be pivoted 
about the aXial line 24a . FIG. 1 shoWs the state of the 
recording apparatus, in Which the tWo-sided printing path 
has no blockage. Designated by a referential symbol 29 is a 
U-turn sheet feeding guide, Which functions as the sheet 
guide for feeding a recording sheet through the U-turn 
portion of the tWo-sided printing path, as Well as the 
tWo-sided printing sheet conveyance path. Designated by a 
referential symbol 25 is a ?rst U-turn roller for conveying a 
recording sheet through the U-turn portion of the tWo-sided 
printing path When the recording sheet is fed through the 
U-turn portion of the tWo-side printing path, or When form 
ing an image on the back side of the recording sheet, and 
designated by a referential symbol 26 is a ?rst U-turn pinch 
roller for keeping a recording sheet pressed upon the ?rst 
U-turn roller 25. Designated by a referential symbol 27 is a 
second U-turn roller for conveying a recording sheet through 
the U-turn portion of the tWo-sided printing path When the 
recording sheet is fed through the U-turn portion of the 
tWo-side printing path, or When forming an image on the 
back side of the recording sheet. Designated by a referential 
symbol 28 is a second U-turn pinch roller for keeping a 
recording sheet upon the second U-turn roller 27. 

[0024] In this embodiment, the cassette 31, in Which 
recording sheets are stored to be fed into the main assembly 
of the recording apparatus through the U-turn portion of the 
tWo-sided printing path, is structured so that it can be 
removably mounted in the main assembly of a recording 
apparatus. Designated by a referential symbol 32 is a pres 
sure plate for keeping the recording sheets in the cassette 31, 
pressed against the U-turn feed roller 23. Disposed above the 
platen 14 is a recording head 33, Which is supported by a 
guide shaft 41 so that it can be reciprocally moved in the 
primary scanning direction along the guide shaft 41. The 
guide shaft 41 is supported by the chassis 34 of the main 
assembly of the recording apparatus. In the case of the 
recording apparatus shoWn in this draWing, the recording 
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head 33 is directly supported, being thereby directly guided, 
by the guide shaft 38 and guide rail 39. HoWever, the 
recording apparatus may be structured so that the recording 
head 33 is mounted on a carriage Which is supported, being 
thereby guided, by the guide shaft 38 and guide rail 39. The 
area betWeen the recording head 33 and platen 14 constitutes 
the recording portion in Which an image is formed on a 
recording sheet. 

[0025] Next, the normal operation of the recording appa 
ratus in this embodiment Will be described. First, the opera 
tion of the top ASF Will be described. Recording sheets in 
the sheet tray portion 1 are kept pressed against the feed 
roller 3 of the top ASF by the mechanism for raising or 
loWering the pressure plate 2 of the ASF. Thus, as the feed 
roller 3 of the ASF is rotated, the recording sheets are fed 
into the recording apparatus main assembly While being 
separated one by one by the nip betWeen the separation roller 
2 and feed roller 3 of the ASF. In other Words, the nip 
betWeen the feed roller 3 and separation roller 2 of the ASF 
constitutes the sheet separating portion of the ASF. As the 
leading edge of a recording sheet reaches the nip (LF nip) 
betWeen the primary sheet conveyance roller 10 and pinch 
roller 12 on the upstream side of the recording portion, the 
recording sheet is guided onto the platen 14 by the rotation 
of the primary sheet conveyance roller 10. 

[0026] While the recording sheet is conveyed through the 
recording portion by the primary sheet conveyance roller 10, 
recording is made on the top surface (front surface) of the 
recording sheet. Regarding this recording, an intended 
image is formed by line by line. That is, While a given 
portion of the recording sheet is in the recording portion, it 
is scanned by the recording head 33 in the primary scanning 
direction, that is, the direction in Which the recording head 
33 is moved along the guide shaft 41, and each time the 
recording head 33 is moved in the primary scanning direc 
tion, one of the linear portions of an intended image is 
effected. After the completion of the recording of an image 
on the recording sheet, the recording sheet is conveyed 
outWard of the apparatus main assembly by the sheet dis 
charge roller 15 and roWel-like Wheel 7, Which are disposed 
on the doWnstream side of the recording portion. The 
roWel-like Wheel 17 is rotated by the rotation of the sheet 
discharge roller 15. 

[0027] Next, the U-turn sheet feeding Will be described. 
FIG. 2 shoWs the state of the recording apparatus shoWn in 
FIG. 1, in Which a recording sheet is being fed into the main 
assembly through the U-turn portion of the tWo-sided print 
ing path. Referring to FIG. 2, the removably mountable 
cassette 31 contains, in layers, multiple recording sheets, 
Which are to be fed into the apparatus main assembly 
through the U-turn portion of the tWo-sided printing path. As 
the U-turn feed roller 23 is rotated in the counterclockWise 
direction as shoWn in the draWing, the U-turn feeding 
pressure plate 32 is pivoted upWard by an unshoWn driving 
force transmission mechanism, pressing the recording sheets 
against the U-turn feed roller 23, and at the same time, the 
tWo-sided printing sheet ?apper 24 is also pivoted about the 
pivotal aXis 24a in the counterclockWise direction, as shoWn 
in the draWing, in order to alloW the recording sheets to be 
fed into the U-turn portion of the tWo-sided printing path. 
The recording sheets on the pressure plate 32 are fed into the 
U-turn portion of the tWo-sided printing path by the rotation 
of the U-turn feed roller 23 While being separated one by 
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one. In other Words, the nip between the U-turn feed roller 
23 and U-turn separation roller 30 constitutes the U-turn 
sheet separating portion 50. 

[0028] After being released by the U-turn sheet separating 
portion 50 into the apparatus main assembly While being 
separated one by one, each recording sheet is conveyed 
further by the ?rst and second U-turn rollers 25 and 27 as 
secondary U-turn sheet conveyance rollers, so that it Will be 
placed upside doWn as it is guided by the U-turn sheet guide 
29. Then, as the recording sheet is further conveyed through 
the U-turn sheet feeding path, Which also constitutes a part 
of the tWo-sided printing sheet conveyance path, the leading 
end of the recording sheet moves past the ?rst sheet ?apper 
6, and then, reaches the LF nip betWeen the primary sheet 
conveyance roller 10 and pinch roller 12. Thereafter, the 
recording sheet is conveyed in the same manner as the 
manner in Which a recording sheet is conveyed, as described 
above, When it is fed from the top ASF. That is, the recording 
sheet is conveyed through the recording portion by the 
primary sheet conveyance roller 10, Which is on the 
upstream side of the recording portion, and the sheet dis 
charge roller 15, Which is on the doWnstream side of the 
recording portion, and While the recording sheet is conveyed 
through the recording portion, recording is made on the 
recording sheet. 

[0029] FIG. 3 is a sectional vieW of the same recording 
apparatus as the one shoWn in FIG. 1, Which has been set for 
guiding a recording sheet into the tWo-sided printing path. 
More speci?cally, FIG. 3 shoWs the same recording appa 
ratus as the one shoWn in FIG. 1, in Which after the trailing 
edge of a recording sheet moved past the LF nip betWeen the 
primary sheet conveyance roller 10 and pinch roller 12, the 
pinch roller 12 Was separated from the primary sheet con 
veyance roller 10 to remove the pressure applied thereto by 
the pinch roller 12, and also, the second sheet ?apper 8 had 
been pivoted upWard. 

[0030] FIG. 4 is a sectional vieW of the same recording 
apparatus as that shoWn in FIG. 1, in Which the leading end 
portion of the recording sheet has been made to advance into 
the tWo-sided printing path in order to record an image on 
the back side of the recording sheet. More speci?cally, FIG. 
3 shoWs the same recording apparatus as the one shoWn in 
FIG. 1, in Which the sheet discharge roller 15 has begun to 
be rotated in reverse to make the recording sheet enter the 
tWo-side printing path. FIG. 5 is a sectional vieW of the 
same recording apparatus as that shoWn in FIG. 1, in Which 
the recording sheet is being conveyed through the U-turn 
portion of the tWo-sided printing path in order to record an 
image on the back side of the recording sheet. More spe 
ci?cally, FIG. 5 shoWs the same recording apparatus as that 
shoWn in FIG. 1, in Which the recording sheet has been 
pulled into the tWo-side printing path, and is being conveyed 
to the recording portion along the tWo-sided printing path. 

[0031] Next, the conveyance of a recording sheet through 
the tWo-sided printing path Will be described. Referring to 
FIG. 3, after the completion of the printing of an image on 
the top side (front surface) of a recording sheet, the record 
ing sheet is conveyed backWard until the leading edge of the 
recording sheet, Which Was the trailing edge of the recording 
sheet When the recording sheet Was conveyed for the image 
formation on the front surface thereof, comes into contact 
With the LF nip betWeen the primary sheet conveyance roller 
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10 and pinch roller 12, Which are on the upstream side of the 
recording portion. As the leading edge of the recording 
sheet, Which Was the trailing edge When the recording sheet 
Was conveyed for the image formation on the front surface 
thereof, is placed in contact With, being thereby jogged 
against, the LF nip, the recording sheet is corrected in 
attitude (straightened) and registered. Then, the cam 13 as a 
pressure removing means is rotated about the rotational aXis 
13a by the combination of a motor and a driving force 
transmission mechanism, Which are unshoWn. As the cam 13 
is rotated, the pinch roller holder 11 is pivoted in the 
clockWise direction shoWn in the draWing, by the surface 
13b of the cam 13. At the same time, the second sheet ?apper 
8 as the ?apper for guiding a recording sheet into the 
tWo-sided printing path is pivoted in the clockWise direction, 
in order to guide the recording sheet into the tWo-sided 
printing path (FIG. 3). 

[0032] As the sheet discharge roller 15 is rotated in the 
recording apparatus While the recording apparatus is in the 
state shoWn in FIG. 3, the recording sheet is conveyed into 
the tWo-sided printing path. Then, after the leading end 
portion of the recording sheet, in terms of the current 
recording sheet conveyance direction, moves past the gap 
(Which corresponds to LP nip) betWeen the primary sheet 
conveyance roller 10 and pinch roller 12 by a suf?cient 
distance, the cam 13 as the pressure removing means is 
rotated in the clockWise direction shoWn in the draWing to 
cause the pinch roller 12 to press on the primary sheet 
conveyance roller 10, as shoWn in FIG. 4. During this 
process, the second sheet ?apper 8 is pivoted doWnWard by 
the movement of the pinch roller holder 11, returning to the 
position shoWn in FIG. 2. When the sheet ?apper 8 is in the 
position shoWn in FIG. 2, it is kept in the position by its oWn 
Weight alone. Therefore, even though it is apparently block 
ing the tWo-side printing path, it does not prevent the 
recording sheet from advancing into the tWo-sided printing 
path, because it is kept in the position only by its oWn 
Weight. 

[0033] After being conveyed into the tWo-sided printing 
path, the recording sheet is further conveyed into the U-turn 
portion of the tWo-sided printing path by the reversal rota 
tion of the primary sheet conveyance roller 10 and the 
tWo-sided printing path roller 20. Thereafter, the recording 
sheet is conveyed by the ?rst and second U-turn rollers 25 
and 27, as shoWn in FIG. 5, in the same manner as the 
manner in Which the recording sheet Was conveyed after it 
Was fed into the main assembly from the cassette 31 through 
the U-turn portion of the recording sheet conveyance path. 
Then, as soon as the leading edge (Which Was trailing edge 
When recording Was made on front surface of recording 
sheet) of the recording sheet is moved past the sheet sensor 
9, the primary sheet conveyance roller 10 is stopped. Then, 
the recording sheet is further conveyed to jog the leading end 
of the recording sheet against the LF nip betWeen the 
stationary primary sheet conveyance roller 10 and pinch 
roller 12 so that the recording sheet is corrected in attitude 
and registered as it Was after it Was fed into the apparatus 
main assembly from the cassette 31 through the U-turn 
portion of the recording sheet conveyance path. Then, the 
primary sheet conveyance roller 10 and sheet discharge 
roller 15 located on the upstream and doWnstream sides, 
respectively, of the recording portion, are rotated forWard to 
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convey the recording medium through the recording portion 
so that recording is made on the back side (second surface) 
of the recording sheet. 

[0034] Thus, the recording apparatus in this embodiment 
is structured so that it carries out a cleaning operation for 
removing the contaminants on the peripheral surface of each 
of the sheet conveyance rollers, as Will be described next. As 
a sheet to be conveyed through the sheet conveyance paths 
in the recording apparatus in order to clean the sheet 
conveyance rollers, a sheet dedicated to the cleaning of the 
sheet conveyance rollers may be used in stead of a sheet of 
recording paper, a sheet of plastic ?lm, etc. 

[0035] FIG. 6 is a ?oWchart of an example of the sequence 
for cleaning the various sheet conveyance rollers in the 
recording apparatus. FIG. 7 is a sectional vieW of the same 
recording apparatus as the one shoWn in FIG. 1, in Which the 
tWo-sided printing path conveyance roller 20 is being 
cleaned. FIG. 8 is a sectional vieW of the same recording 
apparatus as the one shoWn in FIG. 1, in Which the second 
ary sheet conveyance rollers (U-turn rollers 25 and 27) 
located betWeen the primary sheet conveyance roller 10 and 
the sheet separating portion are being cleaned. FIG. 9 is a 
sectional vieW of the same recording apparatus as the one in 
FIG. 1, in Which the sheet discharge roller 15 located on the 
doWnstream side of the recording portion is being cleaned. 

[0036] The recording apparatus shoWn in FIG. 1 employs, 
as sheet conveyance rollers, the primary sheet conveyance 
roller 10, tWo-sided printing path roller 20, U-turn rollers 25 
and 27 (secondary sheet conveyance rollers), and sheet 
discharge roller 15, Which all are sheet conveyance rollers. 
In terms of the amount of force applied to a recording sheet 
to convey the recording sheet by each of various sheet 
conveyance rollers, the primary sheet conveyance roller 10 
is the largest among these sheet conveyance rollers. The next 
largest, that is, intermediate, are the tWo-sided printing path 
roller 20 and U-turn rollers 25 and 27, and the sheet 
discharge roller 15 is the smallest. 

[0037] Referring to FIG. 6, in order to carry out the 
cleaning operation, ?rst, a recording sheet, a sheet dedicated 
to the cleaning of the sheet conveyance rollers, or the like, 
is to be placed in the top ASF, or the bottom ASF, that is, the 
ASF Which feeds recording sheets through the U-turn por 
tion of the tWo-sided printing path. Then, as a command for 
starting the cleaning mode is given to the recording appa 
ratus shoWn in FIG. 1, the folloWing sequence begins. First, 
in Step S1, the process of feeding a cleaning sheet or the like 
in the cleaning mode is started. Next, in Step S2, the sheet 
is conveyed to the platen 14 (FIG. 3). Then, in Step S3, the 
pinch roller 12 is separated from the primary sheet convey 
ance roller 10 (FIG. 3) as it is When a recording sheet is 
conveyed into the tWo-sided printing path in order to record 
ing on the back side of the recording sheet, as described 
above; the sheet is sent into the tWo-sided printing path by 
the rotation of the sheet discharge roller 15; the pinch roller 
12 is pressed upon the primary sheet conveyance roller 15; 
and the conveyance of the sheet is started (FIG. 4). 

[0038] Next, in Step S4, the sheet is conveyed through the 
tWo-sided printing path until the leading end of the sheet 
moves past the tWo-sided printing path roller 15 by a 
predetermined distance. Then, the primary sheet conveyance 
roller 10 and pinch roller 12 are stopped, While keeping the 
tWo-sided printing path roller 15 rotating (FIG. 7). As a 
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result, the tWo-sided printing path roller 15 spins on the 
sheet, because the amount of grip placed upon the sheet by 
the primary sheet conveyance roller 10 is greater than the 
amount of grip Which the tWo-sided printing path roller 15 
has on the sheet. In other Words, the primary sheet convey 
ance roller 10, Which is greater in the amount of grip upon 
the sheet, functions as a roller Which prevents the sheet from 
being conveyed, and the tWo-sided printing path roller 15, 
Which is smaller in the amount of grip upon the sheet, is 
caused to spin in contact With the sheet, being rubbed 
(Wiped) by the sheet, as shoWn in FIG. 7. 

[0039] Consequently, the paper dust having adhered to the 
peripheral surface of the tWo-sided printing path roller 15, 
ink (ink droplets, ink mist, and the like) having dried up after 
having adhered to the peripheral surface of the tWo-sided 
printing path roller 15, etc., are Wiped aWay by the sheet. In 
other Words, the tWo-sided printing path roller 15 is cleaned. 
Next, in Step S5, the sheet is conveyed through the tWo 
sided printing path, and the leading end of the sheet is placed 
in contact With the LP in the same manner as is a recording 
sheet to be corrected in attitude and registered While the 
recording sheet is conveyed to be recorded on the back side. 

[0040] Then, in Step S6, the primary sheet conveyance 
roller 10 is stopped While the leading edge portion of the 
sheet, Which has just come out of the tWo-sided printing 
path, is in the LF nip, that is, remaining pinched by the 
primary sheet conveyance roller 10 and pinch roller 12, as 
shoWn FIG. 8. Then, the ?rst and second U-turn rollers 25 
and 27, Which are secondary sheet conveyance rollers, are 
rotated in reverse. As a result, the ?rst and second U-turn 
rollers 25 and 27 spin in contact With the sheet, as did the 
tWo-sided printing path roller 20, because the amount of grip 
Which the primary sheet conveyance roller 10 has on the 
sheet is substantially greater than that Which the ?rst and 
second U-turn rollers 25 and 27 have on the sheet. In other 
Words, the primary sheet conveyance roller 10, Which is 
substantially greater in the amount of grip upon the sheet, 
functions as a roller Which prevents the sheet from being 
conveyed, and the U-turn rollers 25 and 27 Which are 
smaller in the amount of grip upon the sheet, are caused to 
spin in contact With the sheet, being rubbed (Wiped) by the 
sheet, as shoWn in FIG. 8. 

[0041] Consequently, the paper dust having adhered to the 
peripheral surface of each of the U-turn rollers 25 and 27, 
ink (ink droplets, ink mist, and the like) having dried up after 
adhering to the peripheral surface of the rollers 25 and 27, 
etc., are Wiped aWay by the sheet. In other Words, the U-turn 
rollers 25 and 27 are cleaned. Next, in Step S7, Which comes 
after the cleaning of the U-turn rollers 25 and 27, the primary 
sheet conveyance roller 10 and U-turn rollers 25 and 27 are 
rotated forWard to convey the sheet until the sheet is nipped 
by the sheet discharge roller 15 and roWel-like Wheel 17 
located on the doWnstream side of the recording portion. 
Then, in Step S8, the cam 13 as the pressure removing 
means is rotated to separate the pinch roller 12 from the 
primary sheet conveyance roller 10 as shoWn in FIG. 3. 

[0042] Next, in Step S9, the ?rst and second U-turn rollers 
25 and 27 are stopped, and the sheet discharge roller 5 
located on the doWnstream side of the recording portion is 
rotated forWard. Since the sheet discharge roller 15 is 
connected to the same mechanical poWer source as the 

primary sheet conveyance roller 10, it is impossible to rotate 
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the sheet discharge roller 15 alone. Therefore, the following 
operation is carried out in order to clean the sheet discharge 
roller 15. That is, referring to FIG. 9, the pinch roller 12 is 
separated from the primary sheet conveyance roller 10, 
temporarily depriving the primary sheet conveyance roller 
10 of its grip on the sheet necessary to convey the sheet. 
Then, the sheet discharge roller 15 is rotated While the sheet 
is held in place by the secondary sheet conveyance rollers 25 
and 27, Which are substantially greater in the amount of grip 
upon the sheet than the sheet discharge roller 15. As a result, 
the sheet discharge roller 15 spins in contact With the sheet 
(FIG. 9). 
[0043] Consequently, the paper dust having adhered to the 
peripheral surface of the sheet discharge roller 15, ink (ink 
droplets, ink mist, and the like) having dried up after 
adhering to the peripheral surface of the sheet discharge 
roller 15, etc., are Wiped aWay by the sheet. In other Words, 
the sheet discharge roller 15 located on the doWnstream side 
of the recording portion is cleaned. After the cleaning of the 
sheet discharge roller 15, the sheet may be discharged to end 
the cleaning operation, or if necessary, the above described 
sequence for cleaning the various sheet conveyance rollers 
may be repeated several times in order to better clean the 
rollers. 

[0044] According to the above described embodiment of 
the present invention, a recording apparatus Which employs 
a recording head to form an image on a sheet of recording 
medium While the sheet is conveyed by various sheet 
conveyance rollers is provided With a minimum of one sheet 
conveyance roller, Which is greater in the amount of grip 
upon a sheet of recording medium or cleaning medium than 
each of the other sheet conveyance rollers, so that any of the 
other sheet conveyance rollers can be spun in contact With 
the sheet of recording medium or cleaning medium by 
keeping the sheet stationary by pinching the sheet With the 
sheet conveyance roller greater in the amount of grip upon 
the sheet and the pinch roller paired thereWith. In other 
Words, the recording apparatus is structured so that the 
peripheral surface of each of the secondary sheet convey 
ance rollers can be cleaned by causing the secondary sheet 
conveyance roller to spin in contact With the sheet of 
recording medium or cleaning medium, so that the periph 
eral surface of the roller is rubbed by the sheet. Therefore, 
the paper dust, ink, etc., having adhered to the sheet con 
veyance rollers can be relatively easily removed, making it 
possible to substantially reduce the amount of the contami 
nants Which otherWise Would contaminate a recording sheet 
by transferring onto the recording sheet. Further, the present 
invention is effective to prevent a recording sheet from being 
contaminated on the back side, or to reduce the level of the 
eXtent to Which a recording sheet is contaminated on the 
back side, in a recording apparatus having a tWo-sided 
printing path for recording on the back side of a recording 
sheet. 

[0045] Incidentally, the preceding embodiment of the 
present invention Was described With reference to a record 
ing apparatus of the serial type in Which recording is made 
on a sheet of recording medium by moving a recording head 
relative to the recording sheet in the primary scanning 
direction. HoWever, the present invention is also applicable 
to a recording apparatus of the line type in Which recording 
is made on a sheet of recording medium by moving, only in 
the secondary scanning direction, a recording head Which is 
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long enough to eXtend from one edge of the recording sheet 
to the other, or to cover the substantial portion of the range 
betWeen the tWo edges, in terms of the direction perpen 
dicular to the direction (secondary scanning direction) in 
Which the recording sheet is moved for recording, and such 
an application brings forth the same effects as those obtain 
able When the present invention is applied to a recording 
apparatus of the serial type. In terms of the recording 
method, generally, the present invention is applicable to a 
recording apparatus regardless of the recording method it 
employs. That is, not only is the present invention applicable 
to an ink jet recording apparatus, but also, a recording 
apparatus of the thermal transfer type, a recording apparatus 
of the laser beam illumination type, a recording apparatus of 
the Wire-dot type, etc., and the effects of such an application 
are the same as those obtainable When the present invention 
is applied to an ink jet recording apparatus. 

[0046] Further, in terms of the recording head count, the 
present invention is equally applicable With equal effects 
Whether a recording apparatus to Which the present inven 
tion is applied is a recording apparatus employing only one 
recording head, a color recording apparatus employing mul 
tiple recording heads different in the color of the ink they 
use, a gradation recording apparatus employing multiple 
recording heads Which are the same in the color of the ink 
they use, but are different in ink density, or a multi 
functional recording apparatus capable of functioning as any 
of the preceding recording apparatuses. Moreover, in terms 
of the structure of the recording head of an ink jet recording 
apparatus to Which the present invention is applied, the 
present invention is equally applicable With equal effects 
regardless of the structure of a recording means, structure of 
an ink container, and positional relationship betWeen the 
recording means and ink container. That is, not only is the 
present invention is applicable to an ink jet recording 
apparatus employing an ink cartridge, that is, an integral 
combination of a recording means and one or more ink 

containers, but also, an ink jet recording apparatus in Which 
a recording means is independent from an ink container (ink 
containers), and is connected to the ink container With an ink 
supply tube or the like. 

[0047] According to the present invention, it is possible to 
provide a recording apparatus in Which the ink and paper 
dust having adhered to a sheet conveyance roller can be 
removed to reduce the amount of the contamination of a 
sheet of recording medium attributable to the transfer of the 
ink and paper dust onto the sheet of recording medium 
Which occurs as the sheet of recording medium is conveyed 
by a sheet conveyance roller having been contaminated With 
the ink and paper dust. Further, the present invention is 
capable of reducing the amount by Which a sheet of record 
ing medium is contaminated on the back side, in a recording 
apparatus having a tWo-sided printing path. 

[0048] While the invention has been described With ref 
erence to the structures disclosed herein, it is not con?ned to 
the details set forth, and this application is intended to cover 
such modi?cations or changes as may come Within the 
purposes of the improvements or the scope of the folloWing 
claims. 

[0049] This application claims priority from Japanese 
Patent Application No. 222771/2004 ?led Jul. 30, 2004 
Which is hereby incorporated by reference. 
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What is claimed is: 
1. A recording apparatus for effecting recording by a 

recording head on a recording material Which is fed by a 
plurality of pairs of feeding rollers, said recording apparatus 
comprising: 

a ?rst feeding roller for feeding the recording material 
With a ?rst feeding force; 

a second feeding roller for feeding the recording material 
With a second feeding force Which is smaller than the 
?rst feeding force; 

control means for stopping said ?rst feeding roller With a 
sheet material nipped to cause rubbing betWeen said 
second feeding roller and the sheet material to effect 
cleaning to a peripheral surface of said second feeding 
roller. 

2. An apparatus according to claim 1, Wherein said ?rst 
feeding roller is a main feeding roller disposed upstream of 
said recording head With respect to a moving direction of the 
recording material, and said second feeding roller is a 
both-side-printing feeding roller for reversing the recording 
material to effect recording on both sides of the recording 
material. 

3. An apparatus according to claim 1, Wherein said ?rst 
feeding roller is a main feeding roller disposed upstream of 
said recording head, said apparatus further comprising a 
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separating portion for separating the recording material, 
Wherein said second feeding roller is a subordinate feeding 
roller disposed betWeen said separating portion and said 
main feeding roller. 

4. An apparatus according to claim 1, further comprising 
a main feeding roller disposed upstream of said recording 
head, and a separating portion for separating the recording 
material, Wherein said ?rst feeding roller is a subordinate 
feeding roller disposed betWeen said separating portion and 
said main feeding roller, and Wherein said second feeding 
roller is a sheet discharging roller disposed doWnstream of 
said recording head. 

5. An apparatus according to claim 4, further comprising 
a pinch roller rotatable in press-contact With said main 
feeding roller, Wherein said main feeding roller and said 
sheet discharging roller are driven by a common driving 
source, and said pinch roller is spaced aWay from said main 
feeding roller When said sheet discharging roller is cleaned. 

6. An apparatus according to claim 1, further comprising 
a both-side-recording path for reversing the recording mate 
rial to effect recording on both sides of the recording 
material, Wherein When the peripheral surface of said second 
feeding roller is cleaned, the sheet material is fed in said both 
sides feeding path. 


